Our view of eye evolution has changed several times in the past 30 years. In 1979, Hansjochem Autrum [1] argued that all eyes share an evolutionary connection through the consistent use of membrane-bound rhodopsin as a photopigment. He also noted that, throughout the animal kingdom, photoreceptors are primarily of two different kinds, rhabdomeric and ciliary, coexisting in the major branches of the phylogenetic tree.
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Given the range of available molecular markers, we may not have to wait very long before the fate of the two photoreceptor systems is mapped out in the different animal phyla. This mapping may, however, result in difficulties of interpretation. Vertebrates do indeed express a rhabdomeric type of rhodopsin in skin melanophores and retinal ganglion cells [11] . But it could well be that these cells secondarily have co-opted parts of a cell specification scheme to become light sensitive [7] . Nevertheless, the existence of rhabdomeric photopigments in vertebrates provides strong support for the existence of two parallel and ancient systems for light detection in animals.
Eyes in arthropods, molluscs and annelids could very well date back to simple rhabdomeric pit eyes on the lateral head ectoderm, and from there they might have evolved independently by multiplication into arthropod compound eyes, and by elaboration into the camera type eyes of molluscs. But vertebrate eyes are clearly derived from the ciliary photoreceptive system. We can only speculate on the reasons for this peculiarity. It is quite possible that early deuterostomes had lateral rhabdomeric photoreceptors for phototaxis, and brain photoreceptors for other purposes. Perhaps the prevertebrate deuterostomes went through an evolutionary phase of sedentary life in which lateral rhabdomeric eyes were lost, after which new eyes evolved from their ciliary brain photoreceptors in response to a readoption of a mobile life-style. Such a scenario leaves room for understanding the unique embryological origin of the vertebrate eye [12] .
We can now safely put the monophyletic eye hypothesis to rest. Eye evolution is not that simple. Even if photopigments evolved only once, photoreceptor cells with membrane specialisations have evolved at There is of course a possibility that the common bilaterian ancestor had more than two sibling systems for photoreception. Modern animals generally have many such systems in addition to lateral imaging eyes [2, 16] . A third photoreceptive system is in fact already known: the cryptochrome system (Figure 1) , which is not rhodopsin based, has no molecular amplification cascade, and is not associated with membrane specialisations [17] . This system is implicated for circadian function in both Drosophila and vertebrates [17, 18] and it controls the iris muscle in birds [19] . It seems that this system too must have been present in the common bilaterian ancestor.
Ironically, the new scenario for eye evolution comes close to the view that prevailed 30 years ago. But we are not just back to square one. Molecular markers for effector genes and developmental genes have provided a new window to the evolutionary history of photoreceptors and eyes. There is great potential here, because the fate of the ancient siblings contains a story not only about the evolution of light reception, but also about the evolution of life-style and general biology in the different phyletic lines.
